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1
PRINTER WITH BELT TENSIONING UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a printer that performs
printing by transierring ink of an ink ribbon onto a printing,
medium by using a thermal head.

2. Description of the Related Art

Thermal transfer printers in which printing 1s performed by
transierring ink of an ik ribbon onto a printing medium by
using a thermal head have been used as printers for printing on
printing media such as labels attached to a mounting paper
and band-shaped sheets for tag fabrication. In thermal trans-
ter printers, the printing 1s performed by transferring ink of an
ink ribbon onto a printing medium by heat generated by a
heat-generating body of a thermal head, while intermittently
conveying the printing medium and the ink ribbon 1n the same
direction and at the same speed.

Accordingly, a thermal transier printer 1s provided with a
platen roller that conveys the printing medium and ink ribbon
and also with a ribbon conveying mechanism that 1s com-
posed of a rnbbon feed reel, a ribbon conveying roller, and a
ribbon take-up reel. However, 1f the platen roller and the
ribbon conveying mechanism are driven with separate
motors, the motors are difficult to control and the cost rises.
Therefore, a configuration can be considered in which the
drive power of one motor 1s transmitted to both the platen
roller and the ribbon conveying mechanism by using a timing,
belt and gears.

In belt drive mechanisms in which a drive power of a drive
pulley 1s transmitted to a driven pulley via a timing belt, an
idle pulley for adjusting the tension of the timing belt 1s
disposed between the drive pulley and driven pulley, and 11 a
belt drive mechanism of a multistage system 1s used, the
number of 1dle pulleys has to be equal to the number of timing,
belts. As a result, the number of parts 1s increased, a space 1s
required for disposing the parts, and the belt drive mechanism
1s difficult to assembly. Furthermore, the tension of the timing
belt has to be measured by using an adjustment tool such as a
push gage in order to adjust and verify the tension of the
timing belt.

As a pertinent technology, Japanese Patent Application
Laid-open No. 2002-200809 (page 1, FIG. 1) discloses a
printer having a timing belt that transmits a drive power from
a drive source (pulse motor) to a platen roller and a conveying
roller, and a first tension member (tension roller) and a second
tension member (tension pulley) that apply tension to the
timing belt, this printer comprising a rotary member that
rotatably holds any one tension member. With such a struc-
ture an error in tension occurring when only one tension
member (tension roller) 1s used to rotate two rollers by a drive
power of one motor can be eliminated and uniform tension
can be obtained along the entire circumierence of the timing
melt. However, a space 1s required to arrange the two tension
members, and the printer 1s difficult to assembly.

SUMMARY OF THE INVENTION

The present invention was created with the foregoing in
view. It 1s an object of the present invention to save space and
facilitate the assembly of a printer that performs printing by
transierring ink of an ink ribbon onto a printing medium by
using a thermal head, while employing a configuration that
transiers a drive power of one motor to a platen roller and a
ribbon conveying mechanism.
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To attain the above-described object, the present invention
in one gist thereof provides a printer comprising: (a) a print-
ing medium feed reel that feeds a printing medium, (b) a
ribbon feed reel that feeds an ink ribbon, (¢) a platen roller that
conveys the printing medium that 1s fed from the printing
medium feed reel and the ink ribbon that 1s fed from the
ribbon feed reel, (d) a thermal head that 1s disposed opposite
the platen roller via the printing medium and the 1nk ribbon
and performs printing by transferring ink of the ink ribbon
onto the printing medium, (¢) a ribbon conveying roller for
conveying the ik ribbon that has been used for printing, (1) a
ribbon take-up reel that takes up the ik ribbon that 1s con-
veyed by the ribbon conveying roller, (g) a motor that drives
the platen roller, (h) a rotary drive mechanism that transmits
a drive power of the motor to the ribbon conveying roller via
at least a first belt and transmits a drive power of the motor to
the ribbon take-up reel via at least the first belt and a second
belt, and (1) a tension unit comprising a plurality of pulleys
that are 1n contact at least with the first belt and second belt
and rotate following the movement thereof, a plurality of
clastic members that adjust positions of the plurality of pul-
leys so as to apply tension at least to the first belt and second
belt and a plurality of fixing members that fix the positions of
the plurality of pulleys.

In accordance with the present invention, by using the
tension unit that can adjust the tension applied at least to the
first belt and the second belt that transmit the drive power of
the motor to the rnibbon conveying roller and the ribbon take-
up reel, the space can be saved and printer assembling can be
facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic drawing 1llustrating the structure at
the right side surface of the printer of one embodiment of the
present embodiment;

FIG. 2 1s a schematic drawing 1illustrating a rotary drive
mechanism and a tension unit of the printer of one embodi-
ment of the present invention; and

FIG. 3 shows a detailed structure of the tension unit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The best mode for carrying out the present invention will be
described below in greater detaill with reference to the
appended drawings. Identical structural elements will be
assigned with identical reference numerals and explanation
thereof will be omitted.

FIG. 1 1s a schematic drawing 1llustrating the structure at
the right side surface of the printer of one embodiment of the
present embodiment. This printer performs printing on print-
ing media such as labels attached to a mounting paper and
band-shaped sheets for tag fabrication, and the printing 1s
carried out by transferring ink of an ink ribbon onto the
printing medium by using a thermal head. The explanation
below relates to an example in which printing 1s performed on
the labels attached to a mounting paper.

As shown 1n FIG. 1, inside a printer casing 10, a continuous
body 3 of labels in which labels 1 are peelably attached to a
mounting paper 2 1s wound 1n a roll and held rotatably on a
label feed reel 11.

On the other hand, an ink ribbon 4 1s wound on a ribbon
teed reel 21 and a ribbon take-up reel 22. A guide pole 23 and
a ribbon conveying roller 24 are provided to establish the
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conveying route of the ink ribbon 4. The ribbon conveying
roller 24 and the ribbon take-up reel 22 are driven and rotated
with the stepping motor.

A platen roller 12 1s driven and rotated by the stepping
motor. As a result, the continuous body 3 of labels and the ink
ribbon 4 are mtermittently conveyed in the same direction and
at the same speed. The mechanism for rotary driving the
platen roller 12, nbbon conveying roller 24, and ribbon take-
up reel 22 with the stepping motor will be referred to herein-
below as “rotary drive mechanism”.

A thermal head 13 has an assembly of a plurality of fine
heat-generating bodies that generate heat when an electric
current 1s passed therethrough. The thermal head 1s disposed
opposite the platen roller 12 via the continuous body 3 of
labels and the ink ribbon 4. Printing 1s performed by applying
a voltage and passing an electric current through these heat-
generating bodies, thereby causing the heat-generating bod-
1es to generate heat, and transierring the ink of the ink ribbon
4 onto the label 1.

An mput unit 40 includes a keyboard and 1s used to operate
the printer. A control unit 30 comprises, for example, a CPU
and software and controls the operation of each unit. A dis-
play unit 60 comprises an LCD panel for displaying an error
message or the like and performs a variety of displays based
on signals supplied from the control unmt 50. A power source
unit 70 supplies power to each unait.

The printing operation of the printer shown in FIG. 1 will
be described below. When the stepping motor rotates the
platen roller 12 1n a state in which the continuous body 3 of
labels and the ink ribbon 4 are mnserted between the platen
roller 12 and the thermal head 13, the continuous body 3 of
labels and the 1nk ribbon 4 are intermittently conveyed from
right to left, as shown in the figure. The operation of convey-
ing the continuous body 3 of labels and the 1nk ribbon 4 1s
controlled by the control unit 50 based on the detection results
of a label sensor 14.

By supplying printing signals to the thermal head 13, while
thus intermittently conveying the continuous body 3 of labels
and the ink ribbon 4, the heat-generating bodies of the thermal
head 13 are caused to generate heat, and printing 1s performed
on the label 1. The label 1 on which printing has been per-
formed 1s discharged to the outside from a label discharge
port. The mounting paper 2 to which individual labels 1 have
been attached may be separated by providing a cutter 5 in the
vicinity of the label discharge port and cutting the mounting
paper 2 with the cutter 5. The 1nk ribbon used for printing 1s
conveyed with the ribbon conveying roller 24 and taken up on
a ribbon take-up reel 22.

FIG. 2 1s a schematic drawing 1llustrating a rotary drive
mechanism and a tension unit of the printer of one embodi-
ment of the present invention. FIG. 2A 1s a side view 1illus-
trating the left side surface of the printer. FIG. 2B 1s a front
view 1llustrating the label discharge side of the printer. The
tension unit 31, which represents a specific feature of the
present embodiment, has a double pulley 32 and a tension
pulley 33 that are disposed in contact with timing belts 20 and
30, respectively, and rotated by following the movement
thereof. These pulleys 32 and 33 are biased in the direction
shown by an arrow 1n FIG. 2. Some members 1n FIG. 2B are
omitted.

As shown 1n FIG. 2, a stepping motor 13 rotates a motor
shaft 15a, thereby driving the pulley 17a via the timing belt
16. Teeth are formed on the inner circumierence of the timing
belt 16, and teeth are formed on the outer circumierence of the
pulley 17a for engagement with the teeth of the timing belt 16.
The same 1s true for the timing belts and pulleys described
hereinbelow.
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A gear 175 1s mounted on a shait of the pulley 17a and the
two rotate together. The gear 175 drives a first gear 18a of a
double gear 18. The double gear 18 has the first gear 184 and
a second gear 186 and the two rotate together. The second
gear 185 of the double gear 18 drives a gear 125 mounted on
a platen roller shaft 12a. As a result, a drive power of the
stepping motor 13 1s transmitted to the platen roller 12 shaft
12a via the pulley 17a, gear 17b, and double gear 18.

The first gear 18a of the double gear 18 drives a gear 19a.
A pulley 195 1s mounted on a shaft of the gear 19a and the two
rotate together. The pulley 1956 rotates a pulley 25q and a first
pulley 32a of a double pulley 32 via a timing belt 20. The
double pulley 32 has the first pulley 32a and a second pulley
32b and the two rotate together.

A gear 25b 1s mounted on a shait of the pulley 25q and the
two rotate together. The gear 255 drives a gear 245 mounted
on a ribbon conveying roller shait 24a.

As a result, a drive power of the stepping motor 15 1is
transmitted to the ribbon conveying roller shait 24a via the
pulley 17a, gear 17b, double gear 18, gear 194, pulley 195,
pulley 25q and gear 255, whereby the ribbon conveying roller
24 1s rotated.

Moreover, the second pulley 3256 of the double pulley 32
drives a pulley 225 mounted on a ribbon take-up reel shait 22q
via the timing belt 30. As a result, a drive power of the
stepping motor 15 1s transmitted to the ribbon take-up reel
shaft 22a via the pulley 17a, gear 175, double gear 18, gear
19a, pulley 195, and double pulley 32, whereby the ribbon
take-up reel 22 1s rotated. The ribbon take-up reel 22 can slide
with respect to the ribbon take-up reel shatt 22q, and the
ribbon tension does not rise above a set value, for example,
even when the transportation of the ribbon 1s stopped.

Here, the double pulley 32 of the tension unit 31 applies
tension to the timing belt 20, and the tension pulley 33 applies
tension to the timing belt 30.

FIG. 3 shows a detailed structure of the tension unit. FIG.
3A 1s a perspective view, and FIG. 3B i1s a plan view (label
discharge side). As shown 1n FIG. 3, the tension unit 31
comprises a base material 34, a double pulley support body 35
and a tension pulley support body 36 that are slidably
mounted on the base material 34, coil springs 37 and 38
serving as elastic members for biasing the support bodies 35
and 36 1n a predetermined direction (to the left, as shown 1n
the figure), the double pulley 32 that 1s rotatably supported by
the double pulley support body 35 by using a screw 35aq, the
tension pulley 33 that 1s rotatably supported by the tension
pulley support body 36 by using a screw 36a as well as screws
35b and 366 serving as fixing members for fixing the support
bodies 35 and 36 to the base material 34.

The screw 33a rotatably supports the double pulley 32 via
a round hole provided in the double pulley support body 35
and an elongated hole provided 1n the base material 34. The
screw 35b 1s attached to the base material 34 via an elongated
hole provided 1n the double pulley support body 35. When the
screw 355 1s loosened, the double pulley support body 35 and
the double pulley 32 can slide with respect to the base mate-
rial 34 and are biased by the coil spring 37 to the left as shown
in the figure.

The screw 36a rotatably supports the tension pulley 33 via
a round hole provided in the tension pulley support body 36
and an elongated hole provided 1n the base material 34. The
screw 365 1s attached to the base material 34 via an elongated
hole provided in the tension pulley support body 36. When the
screw 365 1s loosened, the tension pulley support body 36 and
the tension pulley 33 can slide with respect to the base mate
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rial 34 and are biased by the coil spring 38 to the leit as shown
in the figure.

The screws 355 and 365 are used to {ix the positions of the
double pulley 32 and tension pulley 33, respectively. When
the rotary drive mechanism 1s assembled, an operator moves
the double pulley support body 35 and the tension pulley

support body 36 1n the direction shown by an arrow 1n FIG.
3 A (to the left) and then tightens the screws 3556 and 3654. As
a result, the operation of stretching the tension belts 20 and 30

(FIG. 2) over the pulleys 1s facilitated.

After the rotary drive mechanism 1s assembled, the opera-
tor first loosens the screw 355, and the double pulley 32 1s
moved to a position 1n which an appropriate tension 1s applied
to the tension belt 20 (FIG. 2) by the contraction force of the
coil spring 37. The position of the double pulley 32 is thereby
automatically adjusted. Then, the operator tightens the screw
35b, whereby the double pulley 32 1s fixed in an adequate
position.

The operator then loosens the screw 365, and the tension
pulley 33 1s moved to a position in which an appropriate
tension 1s applied to the tension belt 30 (FIG. 2) by the
contraction force of the coil spring 38. The position of the
tension pulley 33 1s thereby automatically adjusted. Then, the
operator tightens the screw 365, whereby the tension pulley
33 1s fixed 1n an adequate position. With such a tension unit
31, the rotary drive mechanism can be assembled or read-
justed so that an adequate tension 1s applied to the tension
belt, without using an adjustment tool.

The explanation hereinabove was conduced with respect to
a two-stage belt tension mechanism for applying an adequate
tension to two tension belts 20 and 30 shown 1n FIG. 2, but the
present mvention 1s not limited to such a mechanism and a
belt tension mechanism composing three or more stages can
be also configured when three or more tension belts are used
in the rotary drive mechanism. In this case, the number of
pulleys and pulley support bodies may be set equal to the
number of tension belts that apply tension.

Although the present invention has been described in rela-
tion to particular embodiments thereof, many other variations
and modifications and other uses will become apparent to
those skilled 1n the art. It 1s preferred, therefore, that the
present invention be limited not by the specific disclosure
herein, but only by the appended claims.
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What 1s claimed 1s:

1. A printer comprising;:

a printing medium feed reel that feeds a printing medium:;

a ribbon feed reel that feeds an ink ribbon;

a platen roller that conveys the printing medium that 1s fed
from said printing medium feed reel and the ink ribbon
that 1s fed from said ribbon feed reel;

a thermal head that 1s disposed opposite said platen roller
via the printing medium and the ink ribbon and performs
printing by transferring ink of the ink ribbon onto the
printing medium;

a ribbon conveying roller for conveying the 1k ribbon that
has been used for printing;

a ribbon take-up reel that takes up the ink ribbon that 1s
conveyed by said ribbon conveying roller;

a motor that drives said platen roller;

a rotary drive mechanism that transmits a drive power of
said motor to said ribbon conveying roller via at least a
first belt and transmits a drive power of said motor to said
ribbon take-up reel via at least the first belt and a second
belt; and

a tension unit comprising a plurality of pulleys that are 1n
contact at least with said first belt and second belt and
rotate following the movement thereof, a plurality of
clastic members that adjust positions of said plurality of
pulleys so as to apply tension at least to said first belt and
second belt and a plurality of fixing members that fix the
positions of said plurality of pulleys.

2. The printer according to claim 1, wherein said plurality
of pulleys comprise: a first pulley that 1s 1n contact with said
first belt, rotates following the movement thereot, and trans-
mits the drive power transmitted from said first belt to said
second belt; and a second pulley that 1s 1n contact with said
second belt and rotates following the movement thereof.

3. The printer according to claim 1, wherein said tension
umt further comprises a base material and a plurality of sup-
port members that are slidably attached to said base material
and rotatably support said plurality of pulleys; said plurality
of elastic members comprise a plurality of coil springs that
bias said plurality of support members 1n a predetermined
direction; and said plurality of fixing members comprise a
plurality of screws for fixing said plurality of support mem-
bers to said base material.
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